Maintenance of fetal human pancreatic beta cells in tissue culture.
Large quantities of viable human islet tissue (beta cells) are required for transplant and for investigations of the autoimmune basis of Type I diabetes. Fetal pancreas offers a potential advantage over other possible sources of beta cells in that it retains some capacity for growth in vitro. We have cultured a total of 45 human pancreata from fetuses of gestational ages from 18 to 23 weeks. Each pancreas was obtained within minutes after delivery and usually cultured within 30 minutes. Pancreata were dispersed and cultured for up to 32 days. Maintenance and growth of the beta cells was assessed by the content of insulin in extracts of cultured tissue. As has been reported by others, fetal human beta cells survived in vitro for over 4 weeks. In three experiments in which a direct comparison was made, collagenase digestion of the fetal pancreas resulted in a significantly greater loss of insulin content compared to minced tissue cultured without digestion. Storage of three pancreata in medium overnight at 4 degrees C significantly reduced the insulin content of the pancreas compared to pancreata cultured immediately. During culture, the majority of the beta cells (based on insulin content) were found in small, macroscopic clumps attached to the surface of the culture dish, and surrounded by a nearly confluent monolayer of fibroblastoid cells. There was a marked decrease in the insulin content of the tissue during culture, most of it (to less than 25% of the original) occurring over the first 4-6 days of culture.(ABSTRACT TRUNCATED AT 250 WORDS)